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We present a neural network model that replicates the
response properties of the neurons in monkey inferior
temporal cortex described in the studies of Tanaka and
colleagues [1,2]. A convolutional neural network (CNN)
known for its visual pattern recognition capabilities is
used for this purpose. The present work consists of two
studies.
In the first study, we simulate the “image reduction
method” of [1] in order to study the responses of tuned
neurons to complex visual patterns. The CNN used in
this study consists of 4 hidden layers, 12 output neu-
rons, and accepts a input image of size 50 X 50. The
first hidden layer has 5 sub layers, each of size 46 X 46,
and the third hidden layer has 12 sub layers, each of
size 20 X 20. The network is trained on 12 images
selected from the original study [1]. Neurons of the
penultimate layer that exhibit a distinct response to one
image, as opposed to all other images, are selected as
tuned neurons. When reduced version of an image is
presented, the corresponding tuned neurons preferen-
tially show a drastic reduction in response; no such
change is seen in the responses of a non-tuned neuron
(fig. 1).
Next we investigate the inherent hierarchy of categori-
cal representations of model neuron responses as in the
experimental study of [2]. In this case, the CNN is
trained on images of 12 categories used in [2], each con-
sisting of about 15 sample images. The network consists
of 6 hidden layers, 12 output neurons, and accepts an
input image of size 50x50. The first hidden layer has 5
sub layers, each of size 46x46; the third hidden layer has
12 sub layers, each of size 20x20, and the fifth hidden
layer has 12 hidden layers of size 6x6. We perform hier-
archical clustering on the response vectors of neurons
in the penultimate layer. Selected nodes in this tree are
assigned one of the 12 low-level categories based on a
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Figure 1 The highlighted arrow is the response of the tuned neuron to the image.
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score which is an average of two ratios (ratio1 = (num-
ber of category members under the node)/ (number of
all members in the category) and ratio2 = (number of
category members under the node)/ (number of all sti-
muli under the node)). The scores given to various cate-
gories in the model data bears a strong resemblance to
the corresponding scores obtained in the experimental
study.
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